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1
PUNCTURE DEVICE

TECHNICAL FIELD

The present invention relates to a puncture device and more
specifically relates to a puncture device which punctures from
a skin surface and 1s used with respect to a predetermined
region, for example, a dermus.

BACKGROUND ART

It 1s known that the dermis has a high density of capillary
blood vessels when compared with an epidermis or a subcutis
and also a lymph vessel end exists therein, so that in particu-
lar, a medical agent 1njected thereto directly 1s shifted to a
blood vessel or a lymph vessel and an absorption speed
thereot being absorbed 1n the body fluid 1s speedy. In particu-
lar, 1t 1s possible 1n the dermis to make a medical agent using
a macromolecular substance such as hormone, antibody drug,
cytokine and the like to be absorbed 1nto the blood etficiently.
Also, 1t 1s known that the dermis 1s a place of efficient immu-
nity and 1t 1s possible to make a saving of applied dose of
vaccine or to strengthen sensitization of a weak vaccine.

Also, 1t 1s known for adult human beings that the dermis
ex1sts approximately at a certain depth from the body surface
(surface of stratum corneum). In other words, this fact means
in case of 1injecting a medical agent 1nto the dermais that it 1s
possible to use a puncture needle having the same length
(depth) with respect to these human beings.

Generally, the width of the dermis D 1s around 1 mm to 4
mm (average value 1s 1 mm to 2 mm) 11 the vertical direction
with respect to the body surface F 1s made to be a reference
and also, as shown 1n FIG. 10, the dermis D exists 1n the skin
so as to be sandwiched between an epidermis E which
includes a stratum corneum SC and has width of around 0.06
mm to 0.1 mm and a subcutis S.

Accordingly, it 1s difficult to insert a tip portion of the
puncture device, for example, a needlepoint of the puncture
needle accurately to the dermis which exists between the
epidermis and the subcutis and 1f the needlepoint 1s mserted
erroneously to the subcutis or the like, there occurs a problem
such that a medical agent cannot be absorbed efficiently.

In recent years, for example, 1t 1s attempted that the mac-
romolecular medicine mentioned above 1s administered con-
tinually or by one-shot into the dermis as a target and 1n such
a case, 1n particular, the above-mentioned problem becomes
conspicuous.

Here, a hypodermic mnjection device 1s known 1in which the
length of the puncture needle to be inserted 1nto a living body
1s defined 1n order to 1nject a medical agent to the dermuis 1n the
body (JP2007-137343). In addition, a medicinal solution
injection device 1s also known in which the depth (insertion
depth) of the puncture needle to be mserted into the skin 1s
defined to be a predetermined length 1n order to inject a
medical agent 1nto a specific layer which exists in the skin and
the puncture needle 1s inserted 1nto the skin from the vertical

direction with respect to the body surtace (JP20035-087519).

DISCLOSURE OF THE INVENTION

Problem to be Solved by the Invention

However, there 1s employed 1n these devices a constitution
in which the puncture needle is inserted into the skin from the
vertical direction with respect to the body surface. In this
case, 1f 1t 1s attempted to puncture with the puncture needle,
the whole skin 1s sunk in elastically so as not to be punctured
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and also, even 11 1t 1s punctured, 1t sometimes happens that the
needlepoint cannot reach the dermis.

Also, when the puncture needle 1s inserted perpendicularly
with respect to the dermis, the depth (insertion depth) of the
puncture needle 1n the dermis becomes short and, for
example, 1n such a case where some kind of impact or the like
1s added from the outside, there occurs a problem in which the
puncture needle during 1injecting a medical agent drops out
from the dermius.

Further, 1n case of using these devices, the distance from an
insertion aperture of the puncture needle which 1s formed on
the surface of the dermis (boundary portion of epidermis and
dermis) until a medical agent releasing opening which exists
at the tip of the puncture needle becomes short 1n the dermis
in which there happens a problem that the medical agent
injected to the dermis from the medical agent releasing open-
ing 1s to leak from the msertion aperture to the outside of the
dermis (epidermis).

In consideration of the above-mentioned problems, an
object of the present imvention lies 1n providing a puncture
device which can stick a puncture needle certainly to a pre-
determined region of a skin.

Means for Solving the Problem

Such an object 1s accomplished according to the present
invention of the following (1) to (10).

(1) In a puncture device puncturing a skin by a puncture
needle, a puncture device characterized by including:

a device main body having a contact surface which con-
tacts said skin;

a puncture needle having a curvature portion of a predeter-
mined curvature radius; and

a puncture needle moving means provided 1n said device
main body for moving said puncture needle along a circular
trajectory which said curvature radius draws so as to puncture
said skin.

(2) In a puncture device puncturing a skin by a puncture
needle, a puncture device comprising:

a puncture needle having a curvature portion;

a retaining member retaining the puncture needle;

an indwelling device indwelled m a living body by said
puncture needle; and

a guide member mounted at a predetermined position of a
body surface,

characterized by being constituted such that said puncture
needle 1s to be stuck to said skin along said guide member.

(3) The puncture device according to atoresaid (2), char-
acterized 1n that a curved surface of such a shape along the
curvature ol said puncture needle 1s formed on said guide
member.

(4) The puncture device according to atoresaid (3), char-
acterized 1n that there 1s formed on said retaining member a
curved surface of such a shape along a curved surface which
1s Tormed on said gumide member.

(5) In a puncture device puncturing a skin by a puncture
needle, a puncture device comprising:

a hollow puncture needle having a curvature portion;

a retaining member retaining this puncture needle;

an mdwelling device indwelled 1n a living body by said
puncture needle;

a fixing member for fixing said indwelling device; and

a guide member mounted at a predetermined position of
the body surface, characterized by being constituted such that

said puncture needle punctures said skin along said guide
member.
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(6) The puncture device according to atoresaid (5), char-
acterized in that a curved surface of such a shape along the
curvature ol said puncture needle 1s formed on said guide
member.

(7) The puncture device according to atoresaid (6), char-
acterized 1n that there 1s formed on said retaining member a
curved surface of such a shape along a curved surface which
1s formed on said guide member.

(8) In a puncture device puncturing a skin by a puncture
needle, a puncture device comprising:

a puncture needle having a curvature portion;

a retaining member retaining this puncture needle; and

a guide member mounted at a predetermined position of a
body surface, characterized by being constituted such that

said puncture needle punctures said skin along said guide
member.

(9) The puncture device according to aforesaid (8), char-
acterized by being constituted 1n the dermis layer positioned
on the lower side of said guide member such that said punc-
ture needle 1s stuck 1n a state in which a tip portion including
the needlepoint of said puncture needle becomes approxi-
mately parallel with respect to the body surface.

(10) The puncture device according to aforesaid (2), alore-
said (5) or aforesaid (8), characterized by being constituted
such that said puncture needle moves on a turning trajectory
having a predetermined turning radius, and the needlepoint of
said puncture needle moves at least until the lowest point of
said turning trajectory.

Also, the above-described object 1s accomplished also by
the inventions of the following (11) to (22).

(11) The puncture device according to aforesaid (2), char-
acterized 1n that there 1s formed on said puncture needle with
a slit for mounting and dismounting said indwelling device.

(12) The puncture device according to aforesaid (2), char-
acterized 1n that said indwelling device 1s a catheter.

(13) The puncture device according to aforesaid (35), char-
acterized 1n that there 1s formed on said puncture needle with
a slit for mounting and dismounting said indwelling device.

(14) The puncture device according to aforesaid (35), char-
acterized 1n that said retaiming member and said fixing mem-
ber are constituted to be separable from each other.

(15) The puncture device according to aforesaid (35), char-
acterized in that there 1s formed on said fixing member with a
through-hole for retaining said indwelling device.

(16) The puncture device according to aforesaid (5), char-
acterized 1n that said indwelling device 1s a catheter.

(17) The puncture device according to aforesaid (8), char-
acterized 1n that said retaining member 1s a medicinal solution
storage member having a liquid room which 1s 1n communi-
cation with said puncture needle.

(18) The puncture device according to aforesaid (8), char-
acterized 1n that said retaining member 1s constituted by a
fixing member fixing said puncture needle and a medicinal
solution storage member detachable with respect to this fix-
ing member.

(19) The puncture device according to aforesaid (8), char-
acterized 1n that there 1s formed on said gmide member with an
insertion opening for mnserting said puncture needle there-
through.

(20) The puncture device according to aforesaid (8), char-
acterized 1n that there 1s formed on said guide member with a
latch portion for latching said retaining member.

(21) The puncture device according to aforesaid (8), char-
acterized 1n that there 1s formed on said guide member with a
curved surface so as to be along the curvature of said puncture
needle.

10

15

20

25

30

35

40

45

50

55

60

65

4

(22) In a puncture method puncturing a skin by a puncture
needle, a puncture method using;

a device main body having a contact surface which con-
tacts said skin;

a puncture needle having a curvature portion of a predeter-
mined curvature radius; and

a puncture needle moving means provided 1n said device

main body,

characterized 1n that

said puncture needle 1s made by said puncture needle mov-
ing means to move along a circular trajectory which said
curvature radius draws so as to puncture said skin.

EFFECT OF THE INVENTION

According to the present invention, it 1s possible for a
puncture needle to reach a predetermined region certainly
alter being stuck from a skin.

Also, according to the present invention, it 1s possible by
means ol an indwelling device to 1inject a medical agent to a
predetermined region of a skin certainly and also, 1t 15 pos-
sible to detect a predetermined substance 1n the skin.

BEST MODE FOR CARRYING OUT TH.
INVENTION

L1

Hereinaftter, 1t will be explained with respect to the best
mode for practicing the puncture device of the present inven-
tion with reference to the drawings, wherein 1t should be
noted that the present invention 1s not limited by the following
modes.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 shows a vertical cross-sectional view showing a first
exemplified embodiment of a puncture device of the present
invention.

FIGS. 2A-2D are diagrams (vertical cross-sectional views)
for explaining the usage of the puncture device shown 1n FIG.
1.

FIG. 3 1s a vertical cross-sectional view showing a second
exemplified embodiment of a puncture device of the present
invention.

FIGS. 4A-4D are diagrams (vertical cross-sectional views)
for explaining the usage of the puncture device shown 1n FIG.
3.

FIG. 5 1s a vertical cross-sectional view showing a third
exemplified embodiment of a puncture device of the present
invention.

FIGS. 6 A-6D are diagrams (vertical cross-sectional views)
for explaining the usage of the puncture device shown 1n FIG.
5.

FIG. 7 1s a vertical cross-sectional view of an injector
device 7 used 1n this exemplified embodiment.

FIG. 8 1s a vertical cross-sectional view showing a fourth
exemplified embodiment of a puncture device of the present
invention.

FIGS. 9A-9D are diagrams (vertical cross-sectional views)
for explaining the usage of the puncture device shown 1n FIG.
8.

FIG. 10 1s a view showing a cross-section structure of a
general skin.

FIRST EXEMPLIFIED EMBODIMENT

First, 1t will be explained with respect to a first exemplified
embodiment of a puncture device of the present invention.



US 7,611,492 B2

S

FIG. 1 shows a vertical cross-sectional view showing a first
exemplified embodiment of a puncture device of the present
invention. Also, FIGS. 2A-2D are diagrams (vertical cross-
sectional views) for explaming the usage of the puncture
device shown in FIG. 1. It should be noted that 1t will be
explained heremnafter on an assumption that the upside 1n
FIG. 1 and FIG. 2 1s made to be “rear end” and the downside
thereol 1s made to be “tip”.

A puncture device 1 shown 1n FI1G. 1 has a puncture needle
2, a retaiming member 3 retaining the puncture needle 2, a
guide member 4 and a catheter (indwelling device) 3 iserted
into the puncture needle 2.

The puncture needle 2 1s a hollow needle which has a
hollow portion inside and there are formed with a needlepoint
20 at the t1ip thereof and a coupling portion 21 being inter-
linked with the retaining member 3 at the rear end thereof.

Also, there 1s provided with a slit (not shown) for mounting
and dismounting the catheter 5 along the longitudinal direc-
tion of the puncture needle. It should be noted for the shape of
cross sectional of the puncture needle 2 provided with the slit
that, for example, a lateral-U shape type or a vertical-U shape
type 1n which the slit becomes an opening portion can be
considered.

The puncture needle 2 has a curvature portion 22 and as
shown 1n FIG. 1, the curvature portion 22 has a circular arc
length A and a curvature radius B.

Although the outer diameter of the puncture needle 2
becomes a little bit different depending on the use application
or the like of the puncture device 1, 1t 1s preferable to be
around 0.05 mm to 2.0 mm and in particular it 1s preferable to
be around 0.1 mm to 1.0 mm.

It 1s preferable for the circular arc length A of the curvature
portion 22 to be set such that the central angle thereof 1s 1n a
range of 45 to 180 degrees and although there 1s no limitation
in particular, 1t 1s preferable for the curvature radius B to be
around 1.0 to 5.0 mm.

For the constituent material of such the puncture needle 2,
there can be cited, for example, a metal material such as
stainless steel, aluminum or aluminum alloy, titanium or tita-
nium alloy or the like. Also, the curvature portion 22 of the
puncture needle 2 1s manufactured, for example, by plastic
working.

The retaining member 3 1s constituted so as to include a
mounting surface 31 for fixedly retaining the coupling portion
21 of the puncture needle 2, a skin contact surface 32 which
will face to the body surface F immediately after the needle-
point 20 of the puncture needle 2 1s stuck 1nto the skin (body
surface F), and a curved surface 33 which faces along a curved
surface 41 of the guide member 4 to be described hereinatter.

It should be noted that 1t 1s desirable for the retaining
member 3 to be provided with a grasp means such a grip or the
like for improving operability by a user.

There can be cited for the constituent material of the retain-
ing member 3 various kinds of resin materials such, for
example, as polyethylene, polypropylene, polybutadiene,
polyolefin such as ethylene-vinyl acetate copolymer, polyvi-
nylchloride, polyurethane, polystyrene, polymethyl meth-
acrylate, polycarbonate, polyamide, polyethylene terephtha-
late, polyester such as polybutylene terephthalate, acrylic
resin, ABS resin, AS resin, 1onomer, polyacetal, polyphe-
nylene sulfide, polyether ether ketone and the like.

Also, the retaining member 3 1s manufactured, for
example, by such a molding process 1n which a resin material
1s to be mpoured 1n a die molded to have a desired shape.

Firm-fixation of the coupling portion 21 of the puncture
needle 2 with respect to the retaining member 3 1s accom-
plished, for example, by msert molding or adhesion. On this
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occasion, the coupling portion 21 of the puncture needle 2 1s
firmly fixed on the mounting surface 31 of the retaining
member 3 such that the cross section curve of the curved
surface 33 formed on the retaining member 3 and the curve on
the 1nner side of the curvature portion 22 of the puncture
needle 2 are to be connected.

By constituting in this manner, it 1s possible for a user to
move the puncture needle 2 and the retaining member 3
smoothly along the curved surface 41 which the guide mem-
ber 4 has, so that it 1s possible to improve operability when
sticking the puncture device 2 into body surface F.

The guide member 4 1s constituted so as to include the
curved surface 41 for making the movement of the puncture
needle 2 and the retaining member 3 to be smooth and a skin
contact surface 42 having a plane for being fixed stably with
respect to the skin S. This curved surface 41 1s constituted so
as to have such a shape of cross section along the curve of the
curvature portion 22 of the puncture needle 2.

It should be noted that it 1s allowed to form a groove on the
curved surface 41 so as to be along the shape of the curvature
portion 22 of the puncture needle 2. By constituting 1n this
manner, the movement of the puncture needle 2 1s controlled
and 1t 1s possible to puncture a correct position of the skin.

-

T'here can be cited for the constituent material of the guide
member 4 various kinds of resin materials such, for example,
as polyethylene, polypropylene, polybutadiene, polyolefin
such as ethylene-vinyl acetate copolymer, polyvinylchloride,
polyurethane, polystyrene, polymethyl methacrylate, poly-
carbonate, polyamide, polyethylene terephthalate, polyester
such as polybutylene terephthalate, acrylic resin, ABS resin,
AS resin, 1onomer, polyacetal, polyphenylene sulfide, poly-
cther ether ketone and the like.

Also, the guide member 4 1s manufactured, for example, by
such a molding process 1n which a resin material 1s inpoured
into a die molded to be a desired shape.

The catheter 5 1s inserted from the slit (not shown) formed
on the puncture needle 2 into the hollow portion of the punc-
ture needle 2. The catheter 5 has tlexibility and has a medical
agent supplying opening 31 at the tip portion thereof. Also,
the catheter 5 1s retained 1n the nside of the puncture needle
2 s0 as to be along the shape of the curvature portion 22. It
should be noted that the medical agent supplying opening 51
ol the catheter 5 may be provided at a portion other than the tip
portion and in addition, 1t may be formed at a plurality of
positions.

A liquid transmission pump (not shown) 1s connected to the
edge portion of the catheter 5 and a medical agent 1s supplied
from the medical agent supplying opening 51 into the skin.

It should be noted that the indwelling device inserted 1nto
the inside of the puncture needle 2 i1s not limited by the
catheter supplying the medical agent, but 1t may be also
allowed to employ a fiber cable catheter with a sensor, for
example, a sensor for saccharide measurement provided with
an optical fiber disclosed 1n Japanese Patent Laid-open No.

HO8-107390.

Also, 1n case of a sensor for saccharide measurement, it
may be also allowed to employ a tluorescent sensor including
a fluorescent dye composed of a phenyl boron dertvative.

Also, 1n case of using a microdialysis sensor for the fiber
cable catheter with a sensor, a portion of the catheter is
formed by a dialysis membrane.

A measuring apparatus 1s connected to the edge portion of
the catheter and a state 1n the skin 1s measured by the sensor.
It should be noted 1n case of using the fluorescent sensor that
a fluorescent measuring device 1s used for the measuring
apparatus. Also, 1n case of using the microdialysis sensor, the
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measuring apparatus measures a substance to be measured 1n
dialysate solution of the catheter.

Next, 1t will be explained by using FIG. 2 with respect to
usage (operation) of the puncture device 1 of the first exem-
plified embodiment.

First, the retaining member 3 1s grasped by fingers or the
like and the puncture needle 2 and the retaining member 3 are
turned so as to be along the guide member 4 to the direction of
the arrow shown 1 FIG. 2A.

Thereby, the needlepoint 20 of the puncture needle 2 1s
stuck 1nto the body 1n a state 1n which the puncture needle 2 1s
retaiming the catheter 5 and as shown i FIG. 2B, the tip
portion P of the puncture needle 2 including the needlepoint
20 1s indwelled 1n the dermis D in such a state becoming
approximately in parallel with the body surface F.

In this case, as shown 1n FIG. 2B, 1f the turning trajectory
on which the puncture needle 2 moves 1s defined as a circular
trajectory of turning radius r centering on a rotation center
point ¢ provided on the guide member 4, the puncture needle
2 1s stuck after the needlepoint 20 of the puncture needle 2 1s
moved until itreaches at least the lowest point b of the circular
trajectory. Further, preferably, the needlepoint 20 of the punc-
ture needle 2 1s made to move beyond the lowest point b and
just before 1t reaches the upper surface of the dermis D.

More specifically, it 1s possible, by adjusting the magnitude
of the turning radius r of the turning trajectory and the moving
distance of the puncture needle 2, to carry out adjustment
such that the needlepoint 20 of the puncture needle 2 1s to be
indwelled accurately 1n the dermis D.

At that time, when sticking the puncture needle 2 into the
body, 1t 1s possible to 1nsert the needlepoint 20 into the body
by maintaining a state in which the curvature portion 22 of the
puncture needle 2 1s to lift the skin, so that 1t 1s possible for a
user to carry out the puncture operation by means of the
puncture needle easily and certainly.

Also, by adjusting the circular arc length A of the curvature
portion 22 or the curvature radius B to be a predetermined
length, 1t 1s possible to mndwell the needlepoint 20 of the
puncture needle 2 certainly in the dermis D.

Next, the retaining member 3 1s grasped again by fingers or
the like and the puncture needle 2 and the retaining member 3
are turned so as to be along the guide member 4 to the
direction of the arrow shown 1n FIG. 2C.

Thereby, the catheter 5 1s separated from the slit formed on
the puncture needle 2 and as shown 1n FI1G. 2D, the catheter 5
including the medical agent supplying opening 51 is ind-
welled 1n the dermis D 1n the body. In this state, a medical
agent such as insulin, growth hormone or the like 1s supplied
from the liquid transmission pump and the medical agent 50
1s supplied from the medical agent supplying opening 51 to
the dermis D.

In this manner, according to the puncture device 1 of this
exemplified embodiment, the puncture needle 2 1s stuck cer-
tainly into the dermis D, so that 1t 1s possible to indwell the
catheter in the dermais D and 1t 1s possible to inject the medical
agent certainly into the dermis D.

Also, according to the puncture device 1 of this exemplified
embodiment, the puncture needle 2 1s stuck 1n a condition that
the puncture needle 2 becomes 1n a state approximately in
parallel with respect to the body surface F within the dermais
D, so that the 1nsertion depth of the puncture needle 2 1n the
inside of the dermis D becomes long and even in a case 1n
which an impact or the like 1s added from the outside, the
catheter 5 during 1njecting the medical agent can be prevented
from dropping out from the dermis D.

Further, the distance from the insertion aperture of the
catheter 5, which 1s formed at a boundary portion between the
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epidermis E and the dermis D until the medical agent supply-
ing opening 51 becomes long, so that the medical agent once
injected 1nto the dermis D from the medical agent supplying
opening 51 can be prevented from leaking from the 1nsertion
aperture to the epidermis E by being flown back.

SECOND EXEMPLIFIED EMBODIMENT

Next, 1t will be explained with respect to a second exem-
plified embodiment of a puncture device of the present inven-
tion.

FIG. 3 15 a vertical cross-sectional view showing a second
exemplified embodiment of a puncture device of the present
invention. Also, FIGS. 4A-4D are diagrams (vertical cross-
sectional views) for explaiming the usage of the puncture
device shown 1n FIG. 3. It should be noted that it will be
explained hereinafter on an assumption that the upside 1n

FIG. 3 and FIG. 4 1s made to be “‘rear end” and the downside
thereof 1s made to be “tip”.

Heremaftter, it will be explained with respect to the punc-
ture device of the second exemplified embodiment centering
on differences from the puncture device of aforesaid first
exemplified embodiment and with respect to similar matters,
the explanations thereof will be omaitted.

The puncture device 1 of the second exemplified embodi-
ment 1s provided with a fixing member 6 for fixedly retaining
the catheter S so ato be separable with respect to the retaining
member 3, and the rest thereof 1s similar as the puncture
device 1 of the aforesaid first exemplified embodiment.

The fixing member 6 1s constituted so as to iclude an
engagement surface 61 which 1s engaged separably with the
mounting surface 31 of the retaining member 3 and a skin
contact surface 62 having a plane for being fixed stably with
respect to the body surface F. It should be noted that the skin
contact surface 62 1s formed by a plane having an area as large
as possible 1n order to improve the stability.

It 1s allowed as a constitution making the retaining member
3 and the fixing member 6 to be separable to employ, for
example, a constitution in which the mounting surface 31 of
the retaimning member 3 and the engagement surface 61 are
made to be separable by pasting an adhesive tape having weak
adherence on the engagement surtace 61. Also, 1t 1s be
allowed to employ a constitution 1n which a convex portion 1s
provided on the retaining member 3 and the retaining member
3 and the fixing member 6 are made to be separable by
providing on the fixing member 6 with a concave portion
engageable with that convex portion.

Also, the fixing member 6 1s formed with a through-hole 63
for inserting the catheter 5 1n the longitudinal direction of the
retaining member 6 and 1n the direction 1n parallel with the
skin contact surface 62.

Thereby, when the catheter 5 1s indwelled 1n the body, the
portion of the catheter 5 arranged on the inside and on the
outside of the body can be retained and fixed so as to be 1n
parallel with respect to the body surtace F. Accordingly, the
medicinal solution to be supplied into the body through the
catheter 5 can be supplied in a stable state without clogging.

i

T'here can be cited for the constituent material of the fixing
member 6 various kinds of resin materials such, for example,
as polyethylene, polypropylene, polybutadiene, polyolefin
such as ethylene-vinyl acetate copolymer, polyvinylchlonde,
polyurethane, polystyrene, polymethyl methacrylate, poly-
carbonate, polyamide, polyethylene terephthalate, polyester
such as polybutylene terephthalate, acrylic resin, ABS resin,
AS resin, 1onomer, polyacetal, polyphenylene sulfide, poly-
cther ether ketone and the like.
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Also, the fixing member 6 1s manufactured, for example,
by such a molding process 1n which a resin material 1s
ipoured 1nto a die molded to be a desired shape.

Next, 1t will be explained by using FIG. 4 with respect to
usage (operation) of the puncture device 1 of the second
exemplified embodiment.

First, the retaining member 3 1s grasped by fingers or the
like and the puncture needle 2, the retaining member 3 and the
fixing member 6 1n a state being engaged with the retaining
member 3 are turned so as to be along the guide member 4 to
the direction of the arrow shown in FIG. 4A. It should be
noted that the fixing member 6 1s engaged with the retaiming,
member 3 1n such a state 1n which the engagement surface 61
1s to be faced to the mounting surface 31 of the retaining
member 3.

Thereby, the needlepoint 20 of the puncture needle 2 1s
stuck 1nto the body 1n a state 1n which the puncture needle 2
and the fixing member 6 are retaining the catheter 5 1n the
inside thereotf and as shown 1n FIG. 4B, the tip portion P of the
puncture needle 2 icluding the needlepoint 20 1s indwelled
in the dermis D 1n such a state becoming approximately 1n
parallel with the body surface F.

Next, the retaining member 3 1s grasped again by fingers or
the like and the puncture needle 2 and the retaining member 3
are turned so as to be along the guide member 4 to the
direction of the arrow shown 1n F1G. 4C. Thereby, the engage-
ment between the mounting surface 31 of the retaining mem-
ber 3 and the engagement surface 61 of the fixing member 6
1s unfastened, the retaining member 3 and the fixing member
6 are separated from each other, and the fixing member 6
maintains the state of being mounted on the body surface F.

Along with the turning operation, the catheter 5 1s sepa-
rated from the slit formed on the puncture needle 2 and as
shown 1n FIG. 4D, the catheter 5 including the medical agent
supplying opening 51 1s indwelled 1n the dermis D 1n the body
and at the same time, the catheter 5 of the portion arranged on
the outside of the body 1s retaimned and fixed by the fixing
member 6 so as to become horizontal with respect to the body
surface F. In this state, a medical agent 1s supplied from the
liquid transmission pump connected to the catheter 5 and the
medical agent 50 1s supplied from the medical agent supply-
ing opening 31 to the dermis D.

In this manner, according to the puncture device 1 of this
exemplified embodiment, the puncture needle 2 1s stuck cer-
tainly into the dermis D, so that 1t 1s possible to indwell the
catheter 1n the dermis D certainly. Accordingly, 1t 1s possible
to 1ject the medical agent certainly into the dermis D.

Also, 1t 1s possible by the fixing member 6 to maintain the
catheter 5 during supplying the medical agent 1n a stable state,
so that 1t 1s possible to supply the medical agent certainly.

Also, according to the puncture device 1 of this exemplified
embodiment, the puncture needle 2 1s stuck 1n a condition that
the puncture needle 2 becomes 1n a state approximately in
parallel with respect to the body surface F within the dermais
D, so that the insertion depth of the puncture needle 2 in the
inside of the dermis D becomes long and even 1n a case 1n
which an impact or the like 1s added from the outside, the
catheter 5 during 1njecting the medical agent can be prevented
from dropping out from the dermis D.

Further, the distance from the insertion aperture of the
catheter 5, which 1s formed at a boundary portion between the
epidermis E and the dermis D until the medical agent supply-
ing opening 51 becomes long, so that the medical agent once
injected 1nto the dermis D from the medical agent supplying
opening 51 can be prevented from leaking from the 1nsertion
aperture to the epidermis E by being flown back.
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10
THIRD EXEMPLIFIED EMBODIMENT

Next, it will be explained with respect to a third exempli-
fied embodiment of a puncture device of the present mnven-
tion.

FIG. 5 1s a vertical cross-sectional view of a setting device
9 and a disposable cassette 10 constituting a puncture device
1 of this exemplified embodiment. Also, FIGS. 6A-6D are
diagrams (vertical cross-sectional views) for explaining the
usage of the puncture device shown in FIG. 5. It should be
noted that 1t will be explained hereinafter on an assumption
that the upside 1n FIG. 5 1s made to be “rear end” and the
downside thereof 1s made to be “tip”.

The setting device 9 as a device main body shown 1n FIG.
5 1s constituted by an outer frame 91, a lever 92 mounted on
the outer frame 91 to be movable, an elastic member 93
mounted on the lever 92, a pair of rollers 94 provided 1n the
inside of the outer frame 91 and retained therein to be rotat-
able, and a belt 95 winded around these pair of rollers 94.

The setting device 9 1s formed with a mounting portion 96
for mounting the disposable cassette 10 1n the inside thereof.
Also, there 1s formed on the body surface F side of the outer
frame 91 with a skin contact surface 911 for contacting with
the skin.

The disposable cassette 10 shown 1 FIG. 5 1s constituted
by a catheter 3, a fixing member 6 retaining this catheter 5 in
the mside, a half round plate member 101 retaining the fixing
member 6 detachably, a rotation axis 102 supporting the half
round plate 101 rotatably, and an outer frame 103 on which
the rotation axis 102 1s fixed.

The half round plate 101 1s mounted along the circumier-
ence of the circular plate with a puncture needle 2 having
predetermined curvature radius and circular arc. At that time,
a needlepoint 20 of the puncture needle 2 1s mounted so as to
be adjacent to the body surface F.

The half round plate 101 1s supported by the outer frame
103 so as to be able to turn 1n the 1nside of the outer frame 103
centering on the rotation axis 102. Also, there 1s formed on the
body surtace F side of the outer frame 103 with a skin contact
surface 104 for contacting with the skin.

Next, it will be explained by using FIG. 6 with respect to
usage (operation) of the puncture device 1 of the third exem-
plified embodiment.

First, as shown 1n FIG. 6A, the puncture device 1 1s
mounted on the skin 1n a state 1n which the disposable cassette
10 1s mounted on the mounting portion 95 of the setting
device 9. At that time, the puncture device 1 1s mounted on the
skin such that the skin contact surface 911 of the setting
device 9 and the skin contact surface 104 of the disposable
cassette 10 are to be attached closely onto the body surface F.

Also, when the disposable cassette 10 1s mounted on the
setting device 9, the mounting thereot 1s carried out such that
the tip side roller 94 provided 1n the inside of the setting
device 9 and the half round plate 101 of the disposable cas-
sette 10 will contact with each other.

Next, as shown in FI1G. 6B, the lever 92 of the setting device
9 1s pushed down against the resistance of the elastic member

93 toward the tip side. Thereby, the roller 94 on the rear end
side and contacting with the lever 92 rotates.

When the roller 94 on the rear end side rotates, the roller 94
on the tip side rotates through the belt 95. When the roller 94
on the tip side rotates, the half round plate 101 contacting with
this roller 94 turns centering on the rotation axis 102.

When the half round plate 101 turns, also the puncture
needle 2 mounted on the half round plate 101 turns and the
needlepoint 20 of the puncture needle 2 1s stuck into the skin.
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In addition, concurrently with this, also the fixing member 6
mounted on the half round plate 101 turns toward the body
surface F.

Further, when the lever 92 1s pushed down to the tip side,
the half round plate 101 turns further and as shown 1n FIG. 6B,
the tip portion P ol the puncture needle 2 including the needle-
point 20 1s indwelled 1n the dermis D 1n a state being approxi-
mately 1n the horizontal direction with respect to the body
surface F. Also, concurrently with this, the skin contact sur-
face 62 of the fixing member 6 1s to be mounted on the skin so
as to be attached closely to the body surface F.

Next, as shown1in FI1G. 6C, the lever 92 of the setting device
9 1s pulled up to the rear end side. In this case, by releasing the
force added to the lever 92, the lever 92 1s pulled up automati-
cally to the rear end side owing to the elastic force of the
clastic member 93.

Thereby, the roller 94 on the rear end side, which contacts
with the lever 92 rotates 1n the opposite direction compared
with the case 1n which the lever 92 1s pushed down.

When the roller 94 of the rear end side rotates to the
opposite direction, the roller 94 on the tip side rotates also to
the opposite direction. When the roller 94 on the tip side
rotates to the opposite direction, the half round plate 101 also
turns to the opposite direction.

Thereby, the puncture needle 2 mounted on the half round
plate 101 1s pulled out from the skin. Concurrently with this,
the catheter retained by the puncture needle 2 1s unfastened
from the slit provided on the puncture needle 2 and indwelled
in the dermis D.

Also, when the half round plate 101 turns to the opposite
direction, the fixing member 6 which was mounted on the half
round plate 101 detachably 1s separated from the half round
plate 101.

Next, as shown 1n FIG. 6D, the puncture device 1 1s sepa-
rated from the body surface F, and the setting device 9 and the
disposable cassette 10 excluding the fixing member 6 are
discarded integrally. At that time, the puncture needle 2 is
housed 1n the mside of the outer frame 103 of the disposable
cassette 10 other than the occasion of puncture, so that 1t 1s
cifective for the prevention of contamination or infection.

As shown 1n FIG. 6D, a medical agent 1s administered to
the dermis D from a liquid transmission pump (not shown)
connected to the edge of the catheter 5 1n a state 1n which the
catheter 5 1s indwelled 1n the dermis D. It should be noted that
in case ol mdwelling not the catheter 5 but a fiber cable
catheter with a sensor 1n the dermis D, the state of the dermais
D 1s to be measured by using a measuring apparatus con-
nected to the edge of the catheter.

In this manner, according to the puncture device 1 of this
exemplified embodiment, 1t 1s certainly possible to stick the
puncture needle 2 into the dermis D and to indwell the cath-
cter 1n the dermis D certainly. More specifically, 1t 1s possible
to 1ject the medical agent certainly into the dermis D.

Also, the puncture by the puncture needle 2 1s carried out
mechanically, so thatit 1s possible to stick the puncture needle
2 1nto the dermis D more certainly.

Also, according to the puncture device 1 of this exemplified
embodiment, the puncture needle 2 1s stuck 1n a condition that
the puncture needle 2 becomes 1n a state approximately in
parallel with respect to the body surface F within the dermais
D, so that the 1nsertion depth of the puncture needle 2 1n the
inside of the dermis D becomes long and even in a case 1n
which an impact or the like 1s added from the outside, the
catheter 5 during 1njecting the medical agent can be prevented
from dropping out from the dermis D.

Further, the distance from the insertion aperture of the
catheter 5, which 1s formed at a boundary portion between the
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epidermis E and the dermis D until the medical agent supply-
ing opening 51 becomes long, so that the medical agent once
injected 1nto the dermis D from the medical agent supplying
opening 51 can be prevented from leaking from the 1nsertion
aperture to the epidermis E by being flown back.

FOURTH EXEMPLIFIED EMBODIMENT

Next, 1t will be explained with respect to a fourth exempli-
fied embodiment of a puncture device of the present mven-
tion.

FIG. 7 1s a vertical cross-sectional view of an injector
device 7 to be used 1n this exemplified embodiment.

An 1njector device 7 shown 1n FIG. 7 includes a puncture
needle 2, a hub (retaining member) 13 retaining the puncture
needle 2, and a syringe 8.

The puncture needle 2 1s a hollow needle having a hollow
portion 1nside and 1s formed with a needlepoint 20 at the tip,
and the rear end thereof 1s coupled with the hub 13.

The puncture needle 2 has a circular arc shaped curvature
portion 22 and the curvature portion 22 has, as shown i FIG.
7, a circular arc length A and a curvature radius B.

Although the outer diameter of the puncture needle 2
becomes a little bit different depending on the use application
or the like of the puncture device 1, it 1s preferable to be
around 0.05 mm to 2.0 mm and 1n particular it 1s preferable to
be around 0.1 mm to 1.0 mm.

It 1s preferable for the circular arc length A of the curvature
portion 22 to be set such that the central angle thereof
becomes 1n a range of 45 to 150 degrees and although there 1s
no limitation in particular, 1t 1s preferable for the curvature
radius B to be around 1.0 to 5.0 mm.

For the constituent material of such the puncture needle 2,
there can be cited, for example, a metal material such as
stainless steel, aluminum or aluminum alloy, titanium or tita-
nium alloy or the like. Also, the curvature portion 22 of the
puncture needle 2 1s manufactured, for example, by plastic
forming.

The hub 13 1s constituted by a tubular member with a
bottom and there 1s formed on a portion of a circumierence
edge portion of the bottom portion with an opening 131 for
inserting the puncture needle 2, and the puncture needle 2 1s
fixed 1n the opening 131 thereof adhesively.

Also, the hub 13 1s mounted with a syringe (medicinal
solution storage member) 8 detachably.

The syringe 8 1s provided with an external cylinder 81, a
gasket 82 slidable 1n the external cylinder 81, and a plunger 84
operating the gasket 82. The external cylinder 81 1s consti-
tuted by a tubular member with a bottom and there 1s formed
on a portion of the circumierence edge portion of the bottom
portion with a through-hole 85 which can be 1n communica-
tion with the hollow portion of the puncture needle 2 by being
coincident with the opening 131 provided on the hub 13.

Also, 1n the space surrounded by the external cylinder 81
and the gasket 82, a liquid room 83 1s formed and liquid 1s
contained liquid-tightly beforehand.

When using the syringe 8, sealing 1s released by exioliating
and removing a seal member of a film or the like from the tip
of the through-hole 85 and the hub 13 1s mounted on the
syringe 8 after making the opening 131 formed on the hub 13
and the through-hole 85 formed 1n the syringe 8 to coincide
with each other.

Subsequently, the plunger 84 1s depressed to the tip direc-
tion, the gasket 82 coupled with the plunger 84 slides 1n the
external cylinder 81 to the tip direction, and the liquid 1n the
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liguid room 83 1s exhausted into the body after passing
through the through-hole 85 and the hollow portion of the
puncture needle 2.

It should be noted 1n this exemplified embodiment that a
constitution 1n which the syringe 8 1s detachable with respect
to the hub 13 was employed, but it may be a constitution in
which the hub 13 and the external cylinder 81 of the syringe
8 are formed as one body configuration.

FIG. 8 1s a vertical cross-sectional view showing a third
exemplified embodiment of a puncture device of the present
invention.

Also, FIGS. 9A-9D are diagrams (vertical cross-sectional
views) for explaining the usage of the puncture device shown
in FIG. 8.

As shown 1n FIG. 8, the puncture device of this exemplified
embodiment 1s constituted by an injector device 7 and a guide
member 4.

The guide member 4 1s formed with an insertion portion 40
for mnserting the 1injector device 7. The insertion portion 40 1s
tformed with an msertion opening 401 for inserting the punc-
ture needle 2 of the 1njector device 7 and a latch portion 402
tor controlling the movement of the injector device 7 by being
engaged with a portion of the external cylinder 81 of the
syringe 8.

The latch portion 402 1s formed to have such a shape to
coincide with the outer shape of the syringe 8.

In order to make the movement of the puncture needle 2 to
be smooth, the msertion opening 401 1s formed to be such a
shape being along the curve of the curvature portion 22 of the
puncture needle 2. Thereby, it 1s possible to move the injector
device 7 smoothly along the guide member 4, so that 1t 1s
possible to improve operability of the puncture device 1 when
puncturing the body surface F.

Also, there 1s formed on the side of the guide member 4
facing to the body surface F with a skin contact surface 42
having a plane for the guide member 4 to maintain a stable
state with respect to the skin.

There can be cited for the constituent material of the guide
member 4 various kinds of resin materials such, for example,
as polyethylene, polypropylene, polybutadiene, polyolefin
such as ethylene-vinyl acetate copolymer, polyvinylchlonde,
polyurethane, polystyrene, polymethyl methacrylate, poly-
carbonate, polyamide, polyethylene terephthalate, polyester
such as polybutylene terephthalate, acrylic resin, ABS resin,
AS resin, 1onomer, polyacetal, polyphenylene sulfide, poly-
cther ether ketone and the like.

Also, the guide member 4 1s manufactured, for example, by
a molding process 1n which a resin materal 1s inpoured 1nto a
die molded to be a desired shape.

Next, 1t will be explained by using FIG. 9 with respect to
usage (operation) of the puncture device 1 of the fourth exem-
plified embodiment.

First, the syringe 8 1s grasped by fingers or the like and the
injector device 7 1s turned so as to be along the guide member
4 to the direction of the arrow shown 1n FIG. 9A.

Then, a portion of the syringe 8 1s latched on the latch
portion 402 provided 1n the guide member 4 and as shown 1n
FIG. 9B, the tip portion P of the puncture needle 2 including
the needlepoint 20 1s indwelled 1n the body 1n a state approxi-
mately 1n parallel with the body surface F. More specifically,
the tip portion P of the puncture needle 1s stuck into the dermais
D positioned on the lower side of the skin contact surface 42
of the guide member 4 1n a state maintaining approximately a
horizontal state with respect to the body surface F.

In this case, the msertion depth of the puncture needle 2
inserted into the body 1s determined by the circular arc length
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L. from the latch portion 402 until the syringe 8 when the
injector device 7 as shown in FIG. 9A 1s set in the guide
member 4.

In other words, by adjusting the position of the latch por-
tion 402 provided 1n the guide member 4, 1t 1s possible to
place the needlepoint 20 of the puncture needle 2 certainly in
the dermis D. Similarly, by adjusting the circular arc length A
or the curvature radius B of the curvature portion 22 to
become a predetermined length, 1t 1s possible to indwell the
needlepoint 20 of the puncture needle 2 certainly 1n the der-
mis D.

It should be noted at that time that 1t 1s possible to insert the
needlepoint 20 mto the body by maintaining a state in which
the curvature portion 22 of the puncture needle 2 lifts the skin,
so that 1t 1s possible for a user to carry out the puncture
operation by means of the puncture needle easily and also
certainly.

Next, as shown 1n FIG. 9C, by depressing the plunger 84 of
the syringe 8, the medical agent 50 1s mnjected from the tip of
the puncture needle 2 into the dermis D.

Next, the syringe 8 1s grasped again by fingers or the like
and the puncture needle 2 i1s pulled out from the body by
turning the injector device 7 to the direction of the arrow
shown 1n FIG. 9D so as to be along the guide member 4.

In this manner, according to the puncture device 1 of this
exemplified embodiment, 1t 1s possible to stick the puncture
needle 2 mto the dermis D certainly, so that 1t 1s possible to
inject a medical agent mto the dermis D certainly.

Also, according to the puncture device 1 of this exemplified
embodiment, the puncture needle 2 1s stuck in a condition that
the puncture needle 2 becomes 1n a state approximately in
parallel with respect to the body surface F within the dermais
D, so that the 1mnsertion depth of the puncture needle 2 1n the
inside of the dermis D becomes long and even in a case 1n
which an impact or the like 1s added from the outside, the
catheter 5 during injecting the medical agent can be prevented
from dropping out from the dermis D.

Further, the distance from the insertion aperture of the
puncture needle 2, which 1s formed at a boundary portion
between the epidermis E and the dermis D until the needle-
point 20 becomes long, so that the medical agent once
injected into the dermis D from the needlepoint 20 can be
prevented from leaking from the insertion aperture to the
epidermis E by being flown back.

It should be noted in the above-described exemplified
embodiments that 1t was explained by using exemplified
examples 1 which the puncture needle 1s always stuck to the
dermis D, but 1t 1s possible to use the puncture device of the
present invention also 1n case of puncturing an intracutaneous
area, a subcutis or further a muscle other than the dermis.

It should be noted that the puncture device of the present
invention 1s not limited by the above-mentioned each exem-
plified embodiment and besides that, it goes without saying
that various modifications or changes can be employed for the
materials, the constitutions or the like in the region without
departing from the configuration of the present invention.

The invention claimed 1s:

1. A puncture device for puncturing a skin by a puncture

needle, the puncture device comprising:

a device main body having a contact surface which con-
tacts said skin;

a puncture needle having a needlepoint and a curvature
portion curved along the lengthwise direction of the
puncture needle and possessing a predetermined curva-
ture radius; an mdwelling device configured to be 1nd-
welled 1n a living body by said puncture needle; and
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a puncture needle moving means provided 1n said device
main body for moving said puncture needle along a
circular trajectory which said curvature radius draws so
that the puncture needle punctures said skin,

wherein the puncture device 1s configured to prevent the
needlepoint from protruding out of a surface of the skin
while the puncture needle punctures the skin.

2. A puncture device for puncturing a skin by a puncture

needle, the puncture device comprising:

a puncture needle having a needlepoint and a curvature
portion curved along the lengthwise direction of the
puncture needle;

a retaining member for retaining the puncture needle;

an indwelling device configured to be indwelled 1n a living,
body by said puncture needle; and

a guide member mounted at a predetermined position of a
body surface, wherein

said puncture needle 1s configured to move along said
guide member to puncture said skin, and

wherein the puncture device 1s configured to prevent the
needlepoint from protruding out of a surface of the skin

while the puncture needle punctures the skin.

3. The puncture device according to claim 2, wherein a
curved surface of such a shape along the curvature of said
puncture needle 1s formed on said guide member.

4. The puncture device according to claim 3, wherein there
1s fTormed on said retaining member a curved surface of such
a shape along a curved surface which 1s formed on said guide
member.

5. The puncture device according to claim 1, wherein said
puncture needle moves on a turning trajectory having a pre-
determined turning radius, and the needlepoint of said punc-
ture needle moves at least until the lowest point of said turning,
trajectory.

6. The puncture device according to claim 2, wherein said
puncture needle moves on a turning trajectory having a pre-
determined turning radius, and the needlepoint of said punc-
ture needle moves at least until the lowest point of said turning,
trajectory.

7. The puncture device according to claim 2, wherein a
dermis layer 1s positioned on the lower side of said guide
member such that said puncture needle 1s stuck 1n a state in
which a tip portion including the needlepoint of said puncture
needle becomes approximately parallel with respect to the
body surface.

8. A puncture device for puncturing a skin by a puncture
needle, the puncture device comprising:

curved along the lengthwise direction of the puncture
needle;

a retaining member for retaining this puncture needle;

an indwelling device configured to be indwelled 1n a living,
body by said puncture needle;

a fixing member for fixing said indwelling device; and
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a guide member mounted at a predetermined position of
the body surface, wherein

said puncture needle 1s configured to move along said
guide member to puncture said skin.

9. The puncture device according to claim 8, wherein a
curved surface of such a shape along the curvature of said
puncture needle 1s formed on said guide member.

10. The puncture device according to claim 9, wherein
there 1s formed on said retaining member a curved surface of
such a shape along a curved surface which 1s formed on said
guide member.

11. The puncture device according to claim 8, wherein said
puncture needle moves on a turning trajectory having a pre-
determined turning radius, and a needlepoint of said puncture
needle moves at least until the lowest point of said turning
trajectory.

12. A puncture method for puncturing a skin by a puncture
needle, the puncture method using:

a device main body having a contact surface which con-

tacts said skin;

a puncture needle having a needlepoint and a curvature
portion curved along the lengthwise direction of the
puncture needle and possessing a predetermined curva-
ture radius; an mdwelling device configured to be 1nd-
welled 1n a living body by said puncture needle; and

a puncture needle moving means provided 1n said device
main body, the method comprising moving said punc-
ture needle by said puncture needle moving means to
move along a circular trajectory which said curvature
radius draws so that the puncture needle punctures said
skin while the needlepoint 1s prevented from protruding
out of a surtace of the skin.

13. A method of puncturing skin comprising:

positioning a puncture device relative to skin such that a
contact surface of a device main body of the puncture
device contacts skin, the puncture device also compris-
ing a puncture needle having a needlepoint and a curva-
ture portion curved along the lengthwise direction of the
puncture needle and possessing a curvature radius the
puncture device also comprising an mdwelling device
configured to be indwelled 1n a living body by said
puncture needle;

moving the puncture needle along a circular trajectory
which the curvature radius draws to puncture the skin at
a first point with the needlepoint;

moving the puncture needle along the circular trajectory to
withdraw the puncture needle from the skin; and

wherein, between a time when the needlepoint punctures
the skin at the first point and a time when the puncture
needle 1s withdrawn from the skin, the needlepoint does
not protrude out of the skin.
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